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57 ABSTRACT 
A display apparatus comprising a field frequency con 
verter for converting the field frequency of a parent 
picture video signal; an aspect ratio converter for con 
verting the aspect ratio of the video signal after the field 
frequency conversion; a child-picture processor for 
generating a child-picture video signal; and a switch for 
synthesizing the aspect-converted video signal with the 
video signal obtained from the child-picture processor. 
In one embodiment, the storage capacity of a memory 
required in the field frequency converter can be mini 
mized. The apparatus further comprises a selector for 
selecting either the parent-picture video signal of the 
second aspect ratio or the parent-picture video signal of 
the first aspect ratio which has been converted to the 
second aspect ratio, wherein merely one switch is suffi 
cient for synthesizing the video signal obtained from the 
child-picture processor with the selected parent-picture 
video signal of the second aspect ratio. 

3 Claims, 16 Drawing Sheets 
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PARENT-PCTURE AND CHILD-PICTURE 
DSPLAY APPARATUS 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a display apparatus 

having a picture-in-picture or picture-out-picture func 
tion for superimposing a sub picture on a main picture 
being displayed on a screen of a television receiver or 
the like. 

2. Description of the Conventional Technique 
FIGS. 12(A)-120D) show some examples where a sub 

picture is displayed in a predetermined area of a main 
picture. In FIG. 12(A), a main picture is displayed in a 
left portion of a screen, and one sub picture is displayed 
at its lower right end. Next in FIG. 12(B), there are 
displayed three sub pictures of individually different 
channels. In this example, the images of three channels 
are visually represented as indexes. The display method 
employed in the above two examples is generally 
termed Poutp (picture-out-picture) since any sub pic 
ture is positioned at the end portion of the main picture. 
Meanwhile in FIGS. 12(C) and (D) is employed an 

other display method termed PinP (picture-in-picture). 
In the example (C), a main picture is displayed in a 
zoom mode with its upper and lower end portions cut 
and a sub picture is displayed with partial insertion in 
the lower right area of the main picture. Further in the 
example (D), sub pictures are displayed at the four cor 
ner areas of the main picture respectively. 
FIG. 13 is a circuit block diagram of a conventional 

display apparatus for superimposing a sub picture on a 
parent-picture as mentioned. In this example, a mixer 
101 mixes a sub picture signal with a main picture signal 
and supplies the mixed signal to an aspect ratio con 
verter 102. Then the aspect ratio converter 102 converts 
the aspect ratio of the input signal and supplies its out 
put to a double speed converter 103, which converts the 
input video signal into a double speed signal and outputs 
the same to a mixer 105 via a switch 104. Subsequently 
the mixer 105 delivers the input video signal from the 
double speed converter 103 directly as an output, or 
mixes a sub picture signal with the input main picture 
signal of HD-MAC format received via the switch 104 
and then outputs the mixed signal therefrom. 
Now the operation of the above conventional appara 

tus will be described below with reference to a timing 
chart of FIGS. 14(a)-14(e). The mixer 101 is supplied 
with the parent-picture and child-picture video signals 
of the PAL or NTSC system. The substantial picture 
signal included in such composite video signal is so set 
as to have, e.g., 720 pixels per horizontal scanning per 
iod H. The mixer 101 curtails the pixels of the sub pic 
ture to, e.g., 240. And the data of the 240-pixel sub 
picture (FIG. 14(b)) is inserted in a predetermined re 
gion of the 720-pixel main picture (FIG. 14(a)) to 
thereby produce a new video signal (FIG. 14(c)). 
The data thus obtained is converted by the aspect 

ratio converter 102 into a signal of a desired aspect 
ratio. More specifically, in case the aspect ratio of a 
display unit (not shown) connected to the rear stage of 
the mixer 105 is 16:9, the video signal of an aspect ratio 
4:3 supplied from the mixer 101 is converted into a 
video signal of an aspect ratio 16:9 (FIG. 14(d)). The 
converted video signal is inputted to the double speed 
converter 103, which then produces a video signal of a 
double field frequency converted as shown in FIG. 
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14(e). The video signal thus produced is supplied via the 
switch 104 to the mixer 105, from which the signal is 
directly outputted to and represented visually on the 
display unit. 

FIG. 15 shows the principle of such double speed 
conversion. The PAL or NTSC video signal is in a 2:1 
interlaced format of 625 lines at 50 Hz, and its aspect 
ratio is set to 4:3. The one-frame video signal of 625 H 
consists of two video signals of an odd field and an even 
field each composed of 312.5 H. The double speed con 
verter 103 produces, out of the odd-field video signal, 
two double-frequency odd-field video signals of 313 H 
and 312.5 H. The converter 103 further produces two 
even-field video signals of 312H and 312.5H by dou 
bling the frequency of the even-field signal of 312.5H. 
Consequently, as shown in FIGS. 16(a)-16(d), the 

odd-field video signal of 312.5H is displayed in succes 
sion to the odd-field video signal of 313H. And subse 
quently the even-field video signal of 312His displayed, 
which is followed by the even-field video signal of 
312.5H. Since the field frequency is doubled as men 
tioned, it becomes possible to prevent occurrence of 
flicker. 
Meanwhile the HD-MAC video signal based on the 

European HDTV standard is in a 2:1 interlaced format 
of 1250 lines at 50 Hz, and its aspect ratio is set to 16:9. 
In case the HD-MAC video signal is used for a main 
picture, it is impossible to employ the mixer 101 in com 
mon to the PAL or NTSC system and the HD-MAC 
system since the number of lines in the former and that 
in the latter are fundamentally different from each 
other. Therefore, in using the HD-MAC video signal 
for a main picture, the circuit configuration is so con 
trived that the parent-picture video signal is supplied to 
the mixer 105 via the switch 104, and a child-picture 
signal is mixed with the parent-picture signal in the 
mixer 105. 

In displaying a sub picture to a main picture in the 
PoutP mode, a child-picture video signal of 240 pixels is 
added to a parent-picture video signal of 720 pixels, as 
shown in FIG. 17(a). It follows therefrom that the 
length of the mixed signal is rendered greater than the 
length of 1H. Accordingly, for double speed conver 
sion of such signal, there exists the necessity of provid 
ing two field memories in the double speed converter 
and writing the data therein alternately per line. For this 
purpose, memories for the data of two fields are re 
quired to consequently raise a problem with regard to 
an increase of the production cost. In an attempt to 
eliminate such disadvantage, the video signal shown in 
FIG. 17(a) is so processed that its aspect ratio is con 
verted as shown in FIG. 17(b) to remove the overlap on 
the time base, and then double speed conversion is exe 
cuted. This process enables a single field memory to be 
sufficient for the double speed conversion. 

However, since the number of pixels of the 1H data 
inputted to the double speed converter 103 is 960 (=720 
--240), the storage capacity of the memory employed in 
the double speed converter 103 needs to be 4/3 
(=960/720) times in comparison with 720 pixels re 
quired for the display in the picture-in-picture mode. 
Consequently the problem of the high production cost 
is still left unsolved. 

Furthermore, in one case of using the HD-MAC 
video signal for a main picture and another case of using 
the NTSC or PAL video signal for a main picture, the 
numbers of lines in such two cases are widely different 
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from each other to eventually fail in achieving common 
use of the circuit which mixes a sub picture with a main 
picture, whereby circuits of two systems are needed and 
increase the production cost. 

In addition, if the frequency-converted video signals 
are employed for discrimination between the odd and 
even fields of the video signals after conversion of the 
field frequency, it becomes necessary to discriminate 
among 312.5H,313H,312.5Hand 312H, to consequently. 
requiring a greater circuit scale, hence causing difficul 
ties in realization of stable discrimination. 

OBJECT AND SUMMARY OF THE INVENTION 

The present invention has been accomplished in view 
of the circumstances mentioned above. Its object re 
sides in providing an improved display apparatus which 
is capable of minimizing the storage capacity of a mem 
ory required for field frequency conversion and further 
reducing the number of mixer circuits with another 
advantage of ensuring stable discrimination between 
even and odd fields. 
According to a first aspect of the present invention, 

there is provided a display apparatus comprising a flick 
er-free processor as a field frequency converter means 
for converting the field frequency of a parent-picture 
video signal; an aspect converter as an aspect ratio 
converter means for converting the aspect ratio of the 
video signal of which field frequency has been con 
verted by the flicker-free processor; a processor as a 
child-picture processor for generating a child-picture 
video signal; and a switch as a synthesizer means for 
synthesizing a new signal from the video signal of 
which aspect ratio has been converted by the aspect 
converter and the video signal obtained from the child 
picture processor. In this display apparatus, the field 
frequency of the parent-picture video signal is con 
verted by the flicker-free processor, and then the child 
picture video signal is synthesized therewith. Conse 
quently the storage capacity of the memory required in 
the processor can be minimized. 
According to a second aspect of the present inven 

tion, there is provided a display apparatus comprising a 
flicker-free processor as a field frequency converter 
means for converting the field frequency of a parent 
picture video signal having a first aspect ratio of, e.g., 
4:3; an aspect converter as an aspect ratio converter 
means for converting the aspect ratio 4:3 of the video 
signal, of which field frequency has already been con 
verted by the flicker-free processor, to a second aspect 
ratio of, e.g., 16:9; a switch as a selector means for se 
lecting either the parent-picture video signal of the 
aspect ratio 4:3 or the parent-picture video signal of 
which aspect ratio has been converted by the aspect 
converter from 4:3 to 16:9; and a switch as a synthesizer 
a new signal from means for synthesizing the video 
signal obtained from the flicker-free processor with the 
video signal of the aspect ratio 16:9 selected by the 
first-mentioned switch. In this display apparatus, first 
the aspect ratio of the parent-picture video signal is 
converted by the aspect converter, and then the child 
picture video signal obtained from the processor is syn 
thesized with the parent-picture video signal. There 
fore, any desired video signal of the aspect ratio 16:9 
can be selected by the first-mentioned switch and Sup 
plied to the synthesizer switch. As a result, merely one 
switch is sufficient for synthesizing the sub picture with 
the main picture. 
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4. 
According to a third aspect of the present invention, 

there is provided a display apparatus comprising a flick 
er-free processor as a field frequency converter means 
for converting the field frequency of a parent-picture 
video signal; memories as storage means for storing a 
child-picture video signal; a switch as a synthesizer 
means for synthesizing a new signal from the child-pic 
ture video signal read out from the memories with the 
parent-picture video signal of whichfield frequency has 
already been converted; a detection circuit as a field 
detector means for detecting the odd fields and the even 
fields with respect to the parent-picture video signal 
prior to the field frequency conversion; and a processor 
as a control means for controlling the reading from the 
memories in accordance with the output of the detec 
tion circuit. In this display apparatus, discrimination 
between the odd fields and the even fields can be exe 
cuted on the basis of the parent-picture video signal 
prior to the field frequency conversion and the opera 
tion of reading out the signal from the memories is 
controlled in accordance with the result of such dis 
crimination. Consequently the discrimination between 
the odd and even fields can be performed with accu 
racy, and the circuit configuration for such control can 
be simplified. 
The above and other features and advantages of the 

present invention will become apparent from the fol 
lowing description which will be given with reference 
to the illustrative accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of an embodiment repre 
senting the display apparatus of the present invention; 
FIGS. 2(a)-2(e) are timing charts of signals for ex 

plaining the operation of the embodiment shown in 
FIG. 1; 
FIG. 3 is a block diagram of a Pinp processor em 

ployed in the embodiment of FIG. 1; 
FIGS. 40A)-4(C) are timing charts of signals for ex 

plaining the operation of the Pinp processor shown in 
FIG. 3; 
FIG. 5 is a block diagram of a reading circuit configu 

ration of the PinP processor employed in the embodi 
ment of FIG. 1; 
FIGS. 6(A)-6(D) are timing charts of signals for 

explaining the operation of the Pinpiprocessor shown in 
FIG. 5; 
FIGS. 7(A)-7(F) are other timing charts of signals 

for explaining the operation of the Pinp processor 
shown in FIG. 5; 
FIGS. 8(A)-8(D) are further timing charts of signals 

for explaining the operation of the Pinp processor 
shown in FIG. 5; 
FIG. 9 is a block diagram showing the construction 

of a detector included in the PinP processor of FIG. 1; 
FIGS. 10(A)-10(C) are timing charts of signals for 

explaining the operation of the detector shown in FIG. 
9; 
FIGS. 11(A)-11(C) are other timing charts of signals 

for explaining the operation of the detector shown in 
FIG.9; 
FIGS. 12(A) through (D) illustrate examples of dis 

play modes where a sub picture is superimposed on a 
main picture; 
FIG. 13 is a block diagram of an exemplary conven 

tional display apparatus; 
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FIGS. 14(a)-14(e) are timing charts of signals for 
explaining the operation of the display apparatus shown 
in FIG. 13; 

FIG. 15 is another timing chart of signals for explain 
ing the operation of the display apparatus shown in 
FIG. 13; 
FIGS. 16(a)-16(d) illustrate scanning lines in the 

conversion of a field frequency in the apparatus of FIG. 
13; and 
FIGS. 17(a)-17(b) illustrate signals in a PoutP display 

mode. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a block diagram showing the construction 
of an exemplary embodiment which represents the dis 
play apparatus of the present invention. An antenna 1 
serves to receive UHF and VHF television broadcast 
waves, while an antenna 2 serves to receive satellite 
broadcast waves. A tuner 3 receives the outputs of the 
antennas 1, 2 and supplies its detected output to one 
input terminal of a switch 4, to which are also supplied, 
in addition to the output of the tuner 3, video signals 1 
through 3 from an VTR, not shown, or the like. The 
switch 4 selects one of the inputs supplied thereto and 
delivers the selected signal to decoders 6 and 7. 
The decoder 6 decodes the parent-picture video sig 

nal supplied from the switch 4 and outputs the decoded 
signal to a flicker-free processor 8. In this embodiment, 
the decoder 6 is so formed as to be capable of decoding 
any of PAL, NTSC and D2-MAC video signals. The 
flicker-free processor 8 serves to double the field fre 
quency of the video signal supplied from the decoder 6 
and outputs the frequency-converted signal. And an 
aspect converter 9 converts the aspect ratio of the input 
frequency-doubled video signal to 16:9 in the case 
where the ratio thereof is 4:3. When the aspect ratio of 
the input video signal is 16:9, the signal is outputted 
directly without any conversion of the aspect ratio. 
A switch 5 selects one of HD TV signals of the HD 

MAC format and so forth supplied from an apparatus, 
now shown, and outputs the selected signal to switches 
10 and 11. The switch 10 selects either the video signal 
supplied from the switch 5 or the video signal from the 
aspect converter 9, and supplies the selected signal to 
one input terminal of a switch 13. More specifically, the 
aspect ratio of the video signal supplied to each input 
terminal of the switch 10 is so processed as to be 16:9. 
Therefore the video signal supplied to one input termi 
nal of the switch 13 always has an aspect ratio of 16:9. 
Meanwhile the decoder 7 decodes the video signal 

selected by the switch 4 and supplies the selected signal 
to the other input terminal of the switch 11. As de 
scribed above, the HD TV video signal selected by the 
switch 5 is supplied to one terminal of the switch 11. 
Therefore the switch 11 selects one of the input signals 
and outputs the same to the Pinp processor 12, which 
then generates a child-picture video signal from the 
input video signal. For generating such child-picture 
video signal, the processor 12 detects a vertical syn 
chronizing signal and a vertical synchronizing signal 
from the parent-picture video signal supplied thereto 
via the switch 10. 
The child-picture video signal obtained from the 
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processor 12 is supplied to the other input terminal of 65 
the switch 13. The switch 13 is changed at a predeter 
mined timing to the upper or lower position in FIG. 1 
and synthesizes the child-picture video signal, which is 

6 
supplied from the processor 12, with the parent-picture 
video signal obtained from the switch 10, and then de 
livers the synthesized signal to a video processor 14. 
Subsequently the video signal processed by the video 
processor 14 is outputted to and displayed on a CRT 15 
which has an aspect ratio of 16:9. 
A deflector 16 detects the vertical and horizontal 

synchronizing signals from the output of the switch 13 
and controls the scanning on the CRT 15 in accordance 
with the detected signals. A switch 17 selects the verti 
cal and horizontal synchronizing signals included in the 
video signal outputted from the flicker-free processor 8 
or the deflector 16 prior to the field signal conversion 
and delivers the selected signals to the processor 12. 

In this embodiment, the main picture video signal is 
supplied to the switch 10 via the decoder 6, the proces 
sor 8 and the aspect converter 9, or directly from the 
switch 5 without being passed through any of such 
circuits. The child-picture video signal is processed by 
the processor 12 independently of the main picture. 
Therefore, no fundamental difference exists between 
the operation in the Pinp mode and that in the PoutP 
mode, and the difference is concerned merely with the 
switching timing of the switch 13. 
FIGS. 2(a)-2(e) are timing charts for explaining the 

one-line operation in synthesizing the child-picture 
video signal with the parent-picture video signal. The 
parent-picture video signal shown in FIG. 2(a) is such 
that the number of pixels during the time of the effective 
video signal out of the 1 H period is set to 720. Such 
video signal is supplied from the decoder 6 to the pro 
cessor 8, which then converts the input signal into a 
video signal of FIG. 2(b) having a double field fre 
quency. This frequency conversion is performed by 
reading out the data of 720 pixels in conformity with 
clock pulses of a double frequency. As far as this pro 
cess is concerned, there is no difference between the 
Pinp mode and the PoutP mode as described, so that the 
required storage capacity of the memory incorporated 
in the processor 8 corresponds merely to the data of one 
field. 
The video signal, of which field frequency has been 

doubled by the flicker-free processor 8, is then supplied 
to the aspect converter 9 where a video signal of FIG. 
2Oc) is produced with its aspect ratio so converted as 
shown. Meanwhile in the processor 12, there is gener 
ated a child-picture video signal composed of 240 pixels 
as shown in FIG.20a). The switch 13 is changed to the 
upper position in FIG. 1 when selecting the parent-pic 
ture video signal, or is changed to the lower position in 
the same diagram when selecting the child-picture 
video signal. Consequently, the video signal outputted 
from the switch 13 is such as shown in FIG. 2(e) where 
the effective video signal per line of the synthesized 
parent and sub pictures is composed of 720 pixels. 

FIG. 3 shows a further detailed construction of the 
processor 12 employed in the apparatus of FIG. 1. The 
luminance (Y) signal in the child-picture video signal 
outputted from the switch 11 is supplied to an A-D 
converter 21 and, after analog-to-digital conversion, the 
resultant digital signal is written pixel by pixel in memo 
ries 23 and 24 alternately. Meanwhile the color differ 
ence signals PB and PR are supplied to an A-D con 
verter 22 and, after analog-to-digital conversion, the 
digital signals are written in a memory 25. The child 
picture horizontal synchronizing signal is supplied to a 
write-side PLL 26, which then generates write clock 
pulses of a frequency 14.3 MHz in synchronism with the 
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horizontal synchronizing signal. A processor 40 con 
trols the operation of writing in the memories 23 to 25 
in synchronism with the write clock pulses obtained 
from the PLL 26. To the memories 23 to 25, there are 
inputted the data of 320 lines each composed of 256 5 
pixels. And each of such pixels consists of 6 bits. 
Meanwhile a read-side PLL 27 generates pulses of a 

frequency 28.6 MHz (double the frequency of the write 
clock pulses generated by the write-side PLL 26) syn 
chronized with the horizontal synchronizing signal 
included in the parent-picture video signal inputted 
from the switch 17, and then supplies such double-fre 
quency pulses to the processor 40, to which the vertical 
synchronizing signal of the parent-picture video signal 
is also supplied from the switch 17. The processor 40 
reads out the data from the memories 23 to 25 in syn 
chronism with the input signals. Out of the data thus 
read, the luminance signal component is supplied to a 
D-A converter 28 and, after digital-to-analog conver 
sion, the luminance signal is outputted therefrom. The 
color difference signal PB is supplied to a D-A con 
verter 29 for digital-to-analog conversion, while the 
other color difference signal PR is supplied to a D-A 
converter 30 for digital-to-analog conversion. The sig 
nals thus converted are outputted from the converters 
29 and 30 respectively. 
When the first pixel data of the luminance signal is 

written in the memory 23 for example, the next second 
pixel data thereof is written in the memory 24. Thereaf 
ter the luminance signal is written pixel by pixel alter 
nately in such a manner that the third pixel data is writ 
ten in the memory 23, and then the fourth pixel data in 
the memory 24. Consequently, as shown in FIG. 4(C), 
the first-frame data is composed of the first-field data of 
128 dots)x160 lines written in the area 1 and the second- 35 
field data of 128 dots,x 160 lines written in the area 2. 
Similarly, the second-frame data is composed of the 
first-field data of 128 dotsX160 lines written in the area 
3 and the second-field data of 128 dots)x 160 lines in the 
area 4. Such writing operation is performed sequentially 40 
and continuously in the order of the areas 
1-2-3-4-1-2-3-4 and so forth as shown in FIG. 4(A). 
In contrast with the above, the reading operation is 

performed initially in the order of the areas 1-2-3-4 as. 
shown in FIG.4(B) and, after repeated reading from the 45 
areas 3 and 4, the operation is continued in the order of 
the areas 1-2-3-4 again. Due to such repeated operation 
of reading the data from the areas 3 and 4 twice, it 
becomes possible to avert a trouble that the read address 
passes the write address. 
The operation of reading out the data of four fields is 

controlled in conformity with the result of discrimina 
tion between the odd and even fields performed by the 
detector 70 shown in FIG. 9 which will be described 
later. More specifically, the data are read out from the 
areas 1 and 3 in response to detection of the odd fields 
by the detector 70, or from the areas 2 and 4 in response 
to detection of the even fields. 
FIG. 5 shows an exemplary read-side construction of 

the processor 12 employed in the apparatus of FIG.1. A 60 
read-side PLL 27 generates clock pulses synchronized 
with the horizontal synchronizing signal included in the 
parent-picture video signal supplied from the switch 17. 
More specifically, a clock generator 54 generates clock 
pulses of FIG. 6(A) and supplies the same to an H 65 
counter 55, where a value -910 is initially loaded at a 
predetermined timing. Thereafter the clock pulses sup 
plied from the clock generator 54 are counted, and the 
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count is incremented by 1 per pulse. A logical low-level 
signal is outputted when the count is in a range of -910 
to -455, or a logical high-level signal is outputted 
when the count is in a range of -454 to -1, as shown 
in FIG. 6(B). The signal thus obtained is compared by a 
phase comparator 51 with the horizontal synchronizing 
signal included in the parent-picture video signal sup 
plied from the switch 17. The resultant phase difference 
is first smoothened through a low-pass filter 52 and is 
supplied to a VCO (voltage-controlled oscillator) 53, 
which then generates clock pulses of a frequency (28.6 
MHz) corresponding to the phase difference. The clock 
pulses thus obtained are supplied to the clock generator 
54, which then generates the aforementioned clock 
pulses of FIG. 6(A) in synchronism with the input clock 
pulses. 
The H counter 55 generates an HCLK signal of FIG. 

6(C) whose phase is inverse to that of the signal shown 
in FIG. 6(B), and supplies such HCLK signal to both a 
V counter 56 and a V enable circuit 57. The H counter 
55 further generates an H enable signal of FIG. 6(D) 
which is turned to a logical high level in response to a 
counted value of -430 to -190 or is turned to a logical 
low level in response to any other counted value. Such 
Henable signal is supplied to one input terminal of an 
AND gate 58. 
The V counter 56 counts the HCLK signal of FIG. 

7(A) supplied from the H counter 55. In the V counter 
56, there is loaded a value -263 when the child-picture 
video signal is of the NTSC system, or a value -313 
when such video signal is of the PAL system. And its 
count is incremented by 1 every time the HCLK signal 
is counted. The V counter 56 generates a VBLK signal 
of FIG. 7(B) which is turned to a logical high level 
when the counted value in the NTSC system ranges 
from -243 to -3 (or from -291 to -3 in the PAL 
system), or is turned to a logical low level when the 
count is any other value. This VBLK signal corre 
sponds to the vertical blanking interval. When the 
counted value has reached -1, the V counter 56 gener 
ates a CARRY signal shown in FIG. 7(C). 

Meanwhile the Venable circuit 57 counts the HCLK 
signal (FIG. 7(A)) and generates a V enable signal 
(FIG.7(D)) which is turned to a logical high level when 
the counted value in the NTSC system ranges from 
-118 to -38 (or from -134 to -38 in the PAL sys 
tem), or is turned to a logical low level when the count 
is any other value. Such V enable signal is supplied to 
one input terminal of an AND gate 58. Meanwhile to 
the other input terminal of the AND gate 58 is supplied 
the H enable signal (FIG. 7(E) obtained from the H 
counter 55, and the AND gate 58 permits the Henable 
signal to pass therethrough during the supply of the 
high-level V enable signal from the Venable circuit 57. 
A timing signal generator 59 generates clock pulses 

SOCY1 (FIG. 8(B)) for reading out the data from the 
memory 23 shown in FIG. 1 during the logical high 
level of the Henable signal (FIG. 8(A) supplied via the 
AND gate 58, and also generates clock pulses SOCY2 
(FIG. 8(C)) for reading out the data from the memory 
24 during the same time. Such two clock signals SOCY1 
and SOCY2 are so formed that the respective phases are 
inverse to each other. The timing signal generator 59 
further generates a signal SOE (FIG. 8(D) which is 
inverse in phase to the H enable signal (FIG. 8(A)) 
supplied from the AND gate 58. The SOE signal is 
supplied from the AND gate 58. The SOE signal is 
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supplied to the memories 23 and 24 as an enable signal 
to permit the data reading when its logical level is low. 
FIG.9 shows an exemplary construction of the detec 

tor 70 included in the processor 12. The detector 70 
comprises a latch circuit 71 and an inverter 72. The 5 
HCLK signal (FIG. 10(A)) generated from the H 
counter 55 is inputted to a terminal D of the latch circuit 
71. The vertical synchronizing signal (FIG. 10(B)) of 
the parent-picture video signal (prior to the field fre 
quency conversion) outputted from the switch 17 is 10 
supplied to the inverter 72. In the case where the field of 
the main picture is an odd one, the logical level of the 
HCLK signal is high at the trailing-edge timing of the 
vertical synchronizing signal. Therefore the Q output of 
the latch circuit 71 is turned to a logical high level as 15 
shown in FIG. 10(C). 
When the field of the parent-picture video signal is an 

even one, the HCLK signal (FIG. 11(A)) at the trailing 
edge of the vertical synchronizing signal (FIG. 11(B)) 
has a logical low level as shown, so that the Q output of 20 
the latch circuit 71 is turned to a logical low level. 
Consequently, a detection signal signifying an odd field 
or an even field of the parent-picture video signal is 
delivered from the Q output of the input circuit 71. 
According to the present invention, as described 25 

hereinabove, the parent-picture video signal is synchro 
nized with the child-picture video signal after conver 
sion of the field frequency, so that the storage capacity 
of the memory means can be minimized in the process 
of the field frequency conversion. 30 

Furthermore, due to the procedure of synthesizing 
the parent-picture video signal with the child-picture 
video signal after conversion of the aspect ratio, a single 
synthesizing means is sufficient to meet the requirement 
regardless of any aspect ratio of the main picture. 35 

In addition, discrimination between odd and even 
fields is executed with respect to the parent-picture 
video signal prior to the field frequency conversion 
thereof, whereby a high accuracy is attained in the 
discrimination with another advantage of simplifying 40 
the circuit configuration to eventually reduce the pro 
duction cost of the apparatus. 
What is claimed is: 
1. A video display apparatus comprising: 
field frequency converter means for converting a first 45 

field frequency of a parent-picture video signal into 
a second field frequency, of two times the first field 
frequency and for producing an odd field parent 
picture video signal and an even field parent-pic 
ture video signal each having the second field fre- 50 
quency; 

aspect ratio converter means for converting an aspect 
ratio of the odd field parent-picture video signal 
and the even field parent-picture video signal after 
field frequency conversion by said field frequency 55 
converter means; 

child-picture processor means for generating a child 
picture video signal, said child-picture processor 
including a field frequency converter means for 
converting a first field frequency of the child-pic- 60 
ture video signal into a second field frequency of 
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two times the first field frequency and for produc 
ing an odd field child-picture video signal and an 
even field child-picture video signal each having 
the second field frequency; and 

synthesizer means for synthesizing a video signal for 
display from the aspect ratio converted odd field 
parent-picture video signal, the even field parent 
picture video signal, the odd field child-picture 
video signal, and the even field child-picture video 
signal, whereby the odd field parent-picture video 
signal is synchronized with the odd field child-pic 
ture video signal and the even field parent-picture 
video signal is synchronized with the even field 
child-picture video signal. 

2. A video display apparatus receiving a parent-pic 
ture video signal having a first aspect ratio, comprising: 

field frequency converter means for converting a first 
field frequency of the parent-picture video signal 
having the first aspect ratio into a second field 
frequency of two times the first field frequency and 
for producing an odd field parent-picture video 
signal and an even field parent-picture video signal 
each having the second field frequency; 

aspect ratio converter means for converting an aspect 
ratio of the field frequency converted odd field. 
parent-picture video signal and the even field par 
ent-picture video signal from said field frequency 
converter means to a second aspect ratio; 

selector means for selecting either the parent-picture 
video signal of said second aspect ratio or the par 
ent-picture video signal of said first aspect ratio 
received by the display apparatus; 

child-picture processor means for generating a child 
picture video signal; and 

synthesizer means for synthesizing a video signal for 
display from the video signal obtained from said 
child-picture processor means with the video signal 
selected by said selector means. 

3. A video display apparatus comprising: 
frequency converter means for converting a field 

frequency of a parent-picture video signal; 
aspect ratio converter means for converting an aspect 

ratio of the field frequency converted parent-pic 
ture video signal from said field frequency con 
verter means to a second aspect ratio; 

memory means for storing a child-picture video sig 
nal; 

synthesizer means for synthesizing a video signal for 
display from the child-picture video signal read out 
from said memory means and the parent-picture 
video signal after field frequency conversion by 
said frequency converter means and aspect ratio 
conversion by said aspect ratio converter means; 

field detector means for detecting odd fields and even 
fields with respect to the parent-picture video sig 
nal prior to field frequency conversion thereof by 
said frequency converter means; and 

control means for controlling reading from said mem 
ory means in accordance with an output of said 
field detector means. 
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